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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the electroluminescence LGT which can be switched to 

two or more luminescent color especially in the same side about an electroluminescence LGT. 

[0002] 

[Description of the Prior Art] Conventionally, electroluminescence LGT 30 has the common structure which carried out 
laminating printing of a luminous layer 32, the reflective insulating layer 33, and the rear-face electrode 34 one by one on this 
transparent-electrode 3 lb of the transparent electric conduction film 3 1 in which transparent-electrode 31b was formed on bright 
film 3 1 a, as shown in the expanded sectional view of drawing 4 . Here, a luminous layer 32 distributes the fluorescent substance 
of the same luminescent color in a resin, and the luminescent color in the same side is only one color. On the other hand, the 
electroluminescence LGT in which two or more luminescent color displays in the same side top are possible is developed. It is 
indicated by JP,7-1 76383 ,A, as shown in the expanded sectional view of drawing 5 , it has the structure which carried out the 
laminating of the luminous layers 46, 47, and 48 of the different luminescent color from transparent electrodes 42, 43, 44, and 45 
by turns on the transparent substrate 41 , this kind of electroluminescence LGT 40 turns on the voltage impressed to 
inter-electrode [ of each luminous layer ], and OFF control can be carried out and it can switch the luminescent color by choosing 
a luminous layer. Moreover, as shown in the expanded sectional view of drawing 6 , it has the structure which carried out the 
laminating of transparent electrodes 52 and 57, luminous layers 53 and 58, insulating layers 54 and 59, transparent electrodes 55 
and 60, and the bright films 56 and 61 to both sides of a bright film 51 , electroluminescence LGT 50 currently indicated by 
JP,63-561 99,U turns on the voltage similarly impressed to luminous layers 53 and 58, and OFF control can be carried out and it 
can switch the luminescent color by choosing a luminous layer. 
[0003] 

fProblem(s) to be Solved by the Invention] By the way, the electroluminescence LGT shown in above-mentioned drawing 5 runs 
short of pressure-proofing for the structure which sandwiches only a luminous layer by the electrode. In order to secure sufficient 
proof-pressure level, in the case of thick-film type EL which forms each class by screen-stencil etc., it is necessary like distributed 
type EL to carry out the laminating of a luminous layer and the reflective insulating layer, and to put by the electrode especially. 
However, with structure like drawing 5 , since only the luminous layer is put by the electrode, inter-electrode proof-pressure level 
is low (since the reflective insulating layer is not intervened), and since applied voltage^cannot be increased, sufficient brightness 
is not obtained. Moreover, with the electroluminescence LGT of the structure shown in drawing 6 , since the electroluminescence 
devices which contain a reflective insulating layer in both sides of a bright film 5 1 are formed, although it is advantageous to a 
proof-pressure target, a man day complicated [ structure ] and great is needed, and it becomes cost quantity. In order to penetrate 
a reflective insulating layer furthermore and to take out fight, the absorption loss by the reflective insulating layer could not be 
disregarded, but there were problems — sufficient brightness is not obtained. 

[0004] Then, the purpose of this invention is having been proposed in view of the above-mentioned trouble, and offering the 

electroluminescence LGT of a high brightness and cheap multicolor display. 

[0005] 

[Means for Solving the Problem] The electroluminescence LGT of this invention is characterized by carrying out the laminating 
of the 1 st transparent electrode, the 1 st luminous layer, the 2nd transparent electrode, the 2nd luminous layer, a reflective 
insulating layer, and the rear-face electrode to one side of a bright film one by one. The electroluminescence LGT of the 
multicolor display which can switch arbitrarily the luminescent color of three colors which consist of the luminescent color by the 
1st luminous layer, the luminescent color by the 2nd luminous layer, and the 1 st and the combination color by the 2nd luminous 
layer, and can be made to emit light by high brightness by this composition can be offered. 

[0006] Moreover, in the aforementioned composition, the with a specific inductive capacity of less than eight resin and the 
fluorescent substance are blended especially for the 1 st luminous layer by the weight ratio of 1 :2-5, and it is characterized by 
blending the with a specific inductive capacity of eight or more resin and the fluorescent substance for the 2nd luminous layer by 
the weight ratio of 1 :3-8. In the (1) 1st luminous layer, the ratio of a resin is high, a fluorescent substance particle is fully covered 
by the resin by this composition, and it aligns at an abbreviation monostromatic. the specific inductive capacity of a resin by the 
low's In the (2) 1st luminous layer by which the field strength concerning a fluorescent substance particle becomes comparatively 
small, and becomes advantageous to a proof-pressure target In the (3) 2nd luminous layer whose permeability of a luminous layer 
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the ratio of a resin becomes high for the above-mentioned mixed ratio, and improves By existence of (4) reflective insulating layer 
by which transparency absorption of the luminescence is not carried out at a reflective insulating layer since the reflective 
insulating layer is arranged behind the luminous layer, since proof-pressure level is high It is not necessary to take into 
consideration pressure-proofing of the 2nd luminous layer itself, and it is high as mentioned above in the mixed ratio of a 
fluorescent substance, and the electroluminescence LGT of a multicolor display of simple structure can be offered by high 
brightness for the reason of ** which can make specific inductive capacity of a resin high. 

[0007] Moreover, it is characterized by blending the white pigments not more than 10wt% of a fluorescent substance with the 2nd 
luminous layer. By this composition, since the whiteness degree of the 2nd luminous layer increases, reflective efficiency in back 
when the 1 st luminous layer is emitting light can improve, and the brightness of the 1 st luminous layer can be raised further. 
Moreover, less than [ 10wt% ], the optical absorption by white pigments can also be disregarded. 

[0008] Moreover, the 1st luminous layer is characterized by the 2nd luminous layer containing the fluorescent substance of bluish 
green color system luminescence including the fluorescent substance of orange system luminescence. By this composition, even if 
it uses the fluorescent substance of low orange system luminescence of brightness comparatively, the electroluminescence LGT of 
good 3 color luminescence of the brightness balance of orange, a bluish green color, and white (combination color of orange and a 
bluish green color) can be offered. 
[0009] 

[Embodiments of the Invention] It explains referring to drawing 1 and drawing 2 about the gestalt of operation of the 1 st of the 
electroluminescence LGT of this invention. Drawing 1 is the expanded sectional view showing the cross-section structure of 
electroluminescence LGT 10 of the gestalt of the 1 st operation, and drawing 2 is a plan for explaining a manufacturing process. 
Electroluminescence LGT 10 of this invention is manufactured as follows. First, on 1st transparent-electrode lb which consists of 
ITO formed by electron beam evaporation etc. on bright film 1 a, as shown in drawing 2 (a), the 1 st luminous layer 2 is formed in 
the configuration except field lc for forming electrode pad 7a for external connection. In consideration of the mean particle 
diameter of a fluorescent substance etc., printing formation of the 1 st luminous layer 2 is carried out in the range of 30-50 
micrometers of thickness using the ink in which the dielectric constant distributed the 200 - 500wt% orange luminescence 
fluorescent substance (for example, thing which activated zinc sulfide from manganese) by the weight ratio to less than eight resin 
(for example, polyester system resin). In addition, the mean particle diameter of the above-mentioned fluorescent substance is 
selected from the range of 1 5-35 micrometers. Next, on the 1 st luminous layer 2, as shown in drawing 2 (b), field lc is avoided, 
and printing formation of the 2nd transparent electrode 3 which distributed transparent conductivity powder, such as indium oxide 
and a tin oxide, in the resin in the configuration smaller than the 1 st luminous layer 2 is carried out. Installation section 3a is 
formed in the 2nd transparent electrode 3. Next, printing formation of the 2nd luminous layer 4 of 30-50 micrometers of thickness 
is carried out using the ink in which the dielectric constant distributed 300 - 800wt% of bluish green color luminescence 
fluorescent substance (for example, thing which activated zinc sulfide with copper) within the limits by the weight ratio to eight or 
more resins (for example, fluororubber) into the main portions except installation section 3a of the 2nd transparent electrode 3 ( 
drawing 2 (c)). The mean particle diameter of this fluorescent substance is also selected from the range of 1 5-35 micrometers. 
Furthermore, printing formation of the reflective insulating layer 5 which distributed white high dielectric powder, such as a 
barium titanate, in the resin on the 2nd luminous layer 4 is carried out ( drawing 2 (c)). Next, on the reflective insulating layer 5, 
printing formation of the rear-face electrode 6 is carried out using conductive paste, such as silver and carbon, in a configuration 
smaller than this, and printing formation of the electrode pads 7a and 7b for external lead connection is carried out further at field 
lc and installation section 3a ( drawing 2 (d)). In addition, installation section 6a for external lead connection is formed in the 
rear-face electrode 6. It is not necessary to form in installation section 6a the electrode pad which consists of conductive paste. 
Next, printing formation of the overcoat layer 8 for insulation protections is carried out on the whole surface except installation 
section 6a and the electrode pads 7a and 7b ( drawing 2 (e)), and electroluminescence LGT 1 0 of this invention in which a 
luminescent color switch is possible is obtained. 

[0010] The field strength which alignment formation of the fluorescent substance particle is carried out at an abbreviation 
monostromatic while a fluorescent substance particle is fully covered by the resin, since the ratio of a resin is [ according to the 
above-mentioned composition ] high in the 1st luminous layer in the case of the above-mentioned mean particle diameter and 
thickness, and the specific inductive capacity of a resin also requires for a fluorescent substance particle by the low's becomes 
comparatively small, and the surface leakage current of a fluorescent substance particle is also suppressed, and it becomes 
advantageous to a proof-pressure target. For this reason, it is not necessary to make the reflective insulating layer for raising 
proof-pressure level intervene between transparent-electrode lb and a transparent electrode 3. Therefore, alternating voltage can 
be impressed between electrode pad 7a and 7b, and the 1 st luminous layer 2 can be made to emit light high brightness and stably. 
Moreover, if alternating voltage is impressed between electrode pad 7b and installation section 6a, the 2nd luminous layer 4 will 
emit light, and fight penetrates the 1 st luminous layer 2 and it carries out outgoing radiation to a front-face side. Although the 1 st 
fluorescent substance and resin of a luminous layer 2 penetrate [ both ] fight, the direction of a resin has high permeability. Since 
the 1 st luminous layer 2 has the ratio of the fluorescent substance to a resin comparatively as small as 200 - 500wt%, a resin layer 
exists in the crevice between a fluorescent substance particle and a fluorescent substance particle mostly, and its permeability of a 
resin layer is high. Furthermore, since a reflective insulating layer is not intervened as mentioned above between 
transparent-electrode lb and a transparent electrode 3, there is no absorption-of-light loss by the reflective insulating layer. For 
this reason, since the permeability by the side of the front becomes high to the 2nd luminous layer 4, the light of the 2nd luminous 
layer 4 can be taken out outside (front) efficiently, and the brightness of the 2nd luminous layer 4 becomes high. 
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[001 1] Since the reflective insulating layer is arranged behind the 2nd luminous layer, from the 2nd luminous layer, the light 
which carries out outgoing radiation penetrates a reflective insulating layer to the front, and is not absorbed to it. Furthermore, 
since proof-pressure level becomes high by existence of a reflective insulating layer, pressure-proofing of the 2nd luminous layer 
itself cannot be raised more than required, and it can be made the composition which gave priority to high brightness-izatioa That 
is, by forming the 2nd luminous layer using the ink in which specific inductive capacity distributed 300 - 800wt% of fluorescent 
substance (for example, thin g which activated zinc sulfide with copper) within the limits by the weight ratio to eight or more 
resins (for example, fluororubber), high electric field are impressed to a fluorescent substance particle, and the 2nd luminous 
layer of high brightness can be obtained. 

[0012] When impressing alternating voltage simultaneously between electrode pad 7a and 7b and between electrode pad 7b and 
rear-face electrode installation section 6a, and when impressing alternating voltage between electrode pad 7a and rear-face 
electrode installation section 6a, the 1st luminous layer 2 and the 2nd luminous layer 4 emit light simultaneously, and it becomes 
the luminescent color with which both luminescent color was mixed. Also in this case, the light of luminous layers 2 and 4 can be 
taken out outside (front) efficiently. Thus, a luminous layer can be chosen, the luminescent color of a total of three colors can be 
switched arbitrarily, and light can be made to emit by high brightness by switching the applied voltage to the 1 st, the 2nd 
transparent electrode, and a rear-face electrode. If an orange (orange) luminescence fluorescent substance with comparatively low 
brightness is used for the 1 st luminous layer 2 and a blue green (bluish green color) luminescence fluorescent substance with 
comparatively high brightness is used for the 2nd luminous layer 4 in that case, luminescence of three good colors of the 
brightness balance of an orange, blue green, and a white can be switched in the body color of an off-white. 
[00 1 3] By the way, although the form of the 1 st operation explained the example using the transparent electrode which printed 
transparent conductivity powder as the 2nd transparent electrode 3 using transparent electrodes, such as ITO deposited as the 1st 
transparent-electrode lb, you may use the transparent electrode which printed transparent conductivity powder, and the deposited 
transparent electrode for each. 

[00 14] Moreover, although this kind of electroluminescence LGT is usually driven by IC inverter, since the intensity levels of the 
1st and the 2nd luminous layer differ when the luminescent color generally differs, if it switches an electrode and it is made to only 
emit fight using the same IC inverter, brightness differs for every luminous layer. Although an intensity level can be made in 
agreement if each luminous layer is driven by different inverter as this cure, two IC inverters are needed and the cost of a drive 
circuit becomes high. Then, by optimizing the dielectric constant of the resin used for the 1st luminous layer 2 and 2nd luminous 
layer 4, the fillin g factor of a fluorescent substance, thickness, etc., brightness can be adjusted and abbreviation same brightness 
can be obtained by one IC inverter. 

[0015] Next, it explains, referring to drawing about the form of operation of the 2nd of the electrolurninescence LGT of this 
invention. The same portion as the form of the 1st operation omits the explanation which attaches the same sign and overlaps. 
Drawing 3 is the expanded sectional view showing the cross-section structure of electroluminescence LGT 20 of the form of the 
2nd operation. Electroluminescence LGT 20 of the form of the 2nd operation is carrying out the same cross-section structure as 
the form of the 1 st operation fundamentally. Moreover, the manufacture method is the same as that of the form of the 1 st operation 
fundamentally. The difference with the form of the 1st operation is composition of the 2nd luminous layer. Namely, 
electroluminescence LGT 20 of the form of the 2nd operation A dielectric constant receives eight or more resins (for example, 
fluororubber) at the main portions except installation section 3 a of the 2nd transparent electrode 3. by the weight ratio 300 - 
800wt% of fluorescent substance within the limits (for example, thing which activated zinc sulfide with copper), It is 
characterized by carrying out printing formation of the 2nd luminous layer 24 of 30-50 micrometers of thickness using the ink 
which distributed the white pigments which consist of 10wt(s)% titanium oxide etc. by the weight ratio to this fluorescent 
substance. Other specifications are the same as that of electroluminescence LGT 10 of the form of the 1st operation. 
[0016] With this composition, in case the 1 st luminous layer is driven since the whiteness degree of the 2nd luminous layer 
increases by mixture of white pigments further while an effect equivalent to the form of the 1 st operation is acquired, the 
reflective efficiency over this luminescence can improve and the brightness of the 1 st luminous layer can be raised further. 
However, since the optical extraction efficiency of the 2nd luminous layer falls since an obliterating power will become large if 
the addition of white pigments increases, and the brightness of the 2nd luminous layer falls, as for the rate of addition of white 
pigments, less than [ of a fluorescent substance weight / 10wt% ] is desirable. Moreover, in order to increase the whiteness degree 
of the 2nd luminous layer, more than 2wt% of the addition of white pigments is desirable. 
[0017] 

[Effect of the Invention] According to this invention, on a bright film The 1 st transparent electrode, the 1 st luminous layer, It 
comes to carry out the l amina ting of the 2nd transparent electrode, the 2nd luminous layer, a reflective insulating layer, and the 
rear-face electrode one by one. Since the with a specific inductive capacity of eight or more resin and the fluorescent substance 
are especially blended for the 2nd luminous layer by the weight ratio of 1 :3-8 by blending a with a specific inductive capacity of 
less than eight resin and a fluorescent substance for the 1 st luminous layer by the weight ratio of 1 :2-5 The electroluminescence 
LGT which the luminescent color of three colors which consist of the luminescent color by the 1 st luminous layer, the luminescent 
color by the 2nd luminous layer, and the 1 st and the combination color by the 2nd luminous layer can be switched [ LGT ] 
arbitrarily, and can make it emit light efficiently can be offered. 

[0018] Moreover, since the white pigments not more than 10wt% of a fluorescent substance were blended with the 2nd luminous 
layer, the electroluminescence LGT which whose whiteness degree of the 2nd luminous layer improved, and whose reflective 
efficiency over luminescence of the 1st luminous layer improved, and raised the brightness of the 1st luminous layer further can 
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be offered. 



[Translation done.] 
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